The transformation properties of the mass-splitting strong interaction are discussed in the framework of the SU (6) 
INTRODUCTION
It is well known that an exact determination of the transformation properties of the symmetry breaking interactions is crucial for understanding the relevance of any given approxima-te symmetry to physica.
phenomena. An "almost exact symmetry" like isotopic spin is usually capable of describing various properties of particles within a reasonable accuracy, and we do not have to worry about its symmetry breaking terms while dealing with ordinary strong interaction processes. However, when we discuss, for example, the SU(3) symmetry, we must always consider symmetry breaking contributions. These contributions may turn out to be of the same order of magnitude as the SU(3)-symmetric terms of the interaction. This is the case for the 7(-q mass difference or for certain decays and scattering processes. The predictive power of the symmetry is, of course, reduced when non-symmetric terms are allowed but some results can still be obtained, using the well-known SU(3) transformation properties of the medium strong symmetry breaking interaction. ' The knowledge of these transformation properties is mainly based on the great success of the Gell-Mann-Okulo mass formula2 which is derived by neglecting all symmetry breaking contributions transforming like SU(3)-representations which are higher than the octet. Similar a.ssumptions concerning the SU (3) behaviour of the electrcunagnetic3 and weak interactions* led to additional results which were found to be in good a.greement with experiment, (6) which is a consequence of incomplete "guesses" concerning the transformation properties of the mass operator according to this algebra. In Section II, we discuss some previous suggestions and describe the deta.ils of the method that we apply.
The 56 If we allow all SU(3) representations to contribute we have, for the baryons, eight terms which describe the eight masses of the N, *, c, z, N*, Y*, z*, n. These terms can be denoted by I?, 3P8, 405l, 4058, 4O527, If we assume that the 64 of SU(3) d oes not contribute, we remain with seven terms but only seven masses, as the Q-mass is already fixed by:
If we further assume that the SU(3) 27 -is negligible we remain with five SU(~) terms and five independent masses, say -N, A, C, N*, Y* while * z a.nd E are given by:
if we assume that even the SU(3) -octet contribution is small (in the approximation where every SU(3) multiplet is degenerate)
we remain with two SU(~) terms (11 and 405l) and two independent masses --a common octet mass and a common. decuplet mass.
In every stage of this chain of approximations we are able to calculate the allowed reduced matrix elements of the mass-splitting. We will be able to say that the SU(~) transformation properties of the symmetry breaking interaction are simple and that a useful SU(~) mass formula is obtainable only if some of the SU(6) reduced matrix elements will turn out to be negligible with respect to the others. The simplest way of deciding this is to calculate explicitly all eight reduced matrix elements, and consider their relative magnitudes. We expect, of course, that the terms which transform like the 27 and 64 of SU(3)'will be always small --and we shall see whether some of the SU(3) -octet terms are also small.
We include the 27 and 64 terms in the calculation in order to obtain some --information on the relative magnitude of these terms (which are known to be very small from SU(3) considerations) and the SU(~) terms that we will try to neglect. is the appropriate Clebsch-Gordan coefficient.
In the two cases that we consider, no contribution appear twice and only one reduced matrix element is obtained for a given set of (A', PI). We normalize all reduced matrix elements in the same way, gua.ranteeing that the SU(~) -singlet contribution will be equal to the average mass of the multiplet. 
There are various possibilities of defining w8, LUG, and X. We can assume that a8 is defined by a Gell-Mann -Okubo mass relation for the PI K*, a8 octet. This gives us two different solutions for X. If we analyze these two solutions we find that in one of them the physical 'p is almost a pure singlet of SU(4)I and the cu is almost purely in a lJ of SU (4), while in the other solution the Q, is very close to a pure lJ and the u) is almost purely an SU(4)I singlet. In the first case the decay cp -to + fi will be very small (and forbidden if rp is a pure SU(4)I single-P); in the second case u)+p+fl should be small. We is about 1% of the 2" term.
In fact, the z-dominance in the SU(3)-octet term is a good approximation to the extent that the Z-h mass difference can be neglected. Unfortunately, the simplest case in which we would like to apply thisX3 is the well-known discrepancy between the exact SU(3) prediction and the experimental branching ratios of the Y* decays.
It is obvious that the X-A mass difference is playing an important role in this problem and our approximation is not va.lid. The application of this 22 dominance to other problems could be very interesting, provided that all other symmetry breaking effects [i.e., breaking of W-spin symmetry or the SU(~) symmetry breaking while reducing SU(~) to SU(3)] are proved to be irrelevant to the considered problem.
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